Introduction
British and Danish cancer patients' survival rates lag behind cancer patients' survival rates in comparable countries and have done so for several decades (Coleman et al., 2011; Engeland et al., 1998) . Moreover, the trend for people with lower socio-economic position (SEP) to have poorer cancer survival than people with higher SEP also appears to be more outspoken in Britain and Denmark than in other countries (Dalton et al., 2008; Ellis et al., 2012) . For example for persons aged 30 years or more in Denmark the relative 5-year survival for all cancers of women with basic or high-school education is 50% compared with 62% for women with higher education (Dalton et al., 2008) .
Attending screening programmes for cancer and timely healthcare seeking when experiencing a possible sign of cancer contribute to earlier detection of cancer (Arndt et al., 2002; Nystrom et al., 2002) .
However, in Denmark, 20-25% of women invited for screening for breast cancer do not participate (Langagergaard et al., 2013) , and especially women with a lower SEP are less likely to participate (Jensen et al., 2012) . In addition, the patient interval (i.e. the time from the first symptom is experienced until healthcare is sought (Weller et al., 2012) ) is more than two months for 25% of cancer patients (Hansen et al., 2011) .
Studies have shown that healthcare seeking and screening attendance may be affected by anticipated barriers and beliefs about cancer (de Nooijer et al., 2001; Lagerlund et al., 2000; Simon et al., 2010) . Studies of the patient interval have found that people who had experienced a possible cancer symptom and who anticipated more emotional and/or practical barriers to healthcare seeking were less likely to have seen a doctor (Simon et al., 2010) . In a qualitative study, de Nooijer et al. (2001) found that beliefs that the general practitioner (GP) could be of assistance shortened the patient interval. A Swedish study found that women who believed that breast cancer is an incurable disease even if detected early and who stated emotional barriers such as 'consulting healthcare in general is unpleasant' were more likely not to attend screening (Lagerlund et al., 2000) .
The assumption underpinning this study is that different anticipations of barriers to healthcare seeking and cancer-related beliefs may be associated with SEP and that these factors affect cancer-related health seeking behaviours and ultimately explain some of the observed differences in stage at diagnosis and survival. Thus, the aim of this study was to access anticipated barriers to healthcare seeking and beliefs about cancer in a sample of the Danish population and to analyse the association with SEP.
Methods

Study population and data collection
The study population consisted of adults 30 years of age and older residing in Denmark. A total of 20,000 residents 30-49 years of age and 40,000 residents 50 years of age and older were randomly selected through the Danish Civil Registration System (CRS) (Pedersen et al., 2006) . The latter age group was the primary target population for the ABC measure in ICBP, module 2 and the former was among other included in Denmark, because inclusion of a younger age group is important in terms of both cancer prevention and early detection of cancer. Persons who had disclaimed any contact for research purposes (Thorsted, 2007) were excluded (n = 6570, 11.0%). Landline and/or mobile phone numbers for the 53,430 persons left were retrieved from a national market research and consulting firm (NN Markedsdata).
For the purpose of the present study, we set a target population of 1000 respondents 30-49 years of age and 2000 respondents aged 50 years and older completing a computer-assisted telephone interview. Data were collected from 31 May to 4 July 2011 as part of the International Cancer Benchmarking Partnership (ICBP) Module 2 study (Butler et al., 2013) . The interviews were conducted by trained native-speaking interviewers from the research company, Ipsos MORI (2013) , who used the Awareness and Beliefs about Cancer (ABC) measure (Simon et al., 2012) which has been translated into Danish using the forward and backward translation procedure suggested by the de Vet et al. Eligible and made contact to n=8,169 Fig. 1 . Flowchart of inclusion and exclusion to obtain the target sample size. a Data collection was continued until the target of 3000 respondents was reached. In order to reach this, 11,297
persons were approached out of 47,066 persons available. b Incomplete/unobtainable number (n = 1328); wrong number (n = 326); business/fax number (n = 8) and number barred (n = 2). c Refused to take part (before or after it was known whether or not it was the person eligible for study participation) (n = 4736); stopped the interview (n = 154); the person eligible for study participation asked to be called back at a later date, but could not be contacted again (n = 141); the persons answering the phone did not want to speak to the interviewer (n = 92); another stated that the person eligible for the study was not available during data collection period (n = 31) and the person stated that he/she was not in the age group anyway (n = 15). In total, 1456 and 3713 of people aged 30-49 years and 50 years and older, respectively, refused or did not complete the interview.
(2011). Each potential interviewee was contacted on up to seven occasions on different days and times of the day. An average interview lasted approximately 20 min. Interviews were not performed if the person was unable to speak or understand Danish. Fig. 1 shows the flowchart of inclusion and exclusion to obtain the target sample size. As can been seen, the study base consisted of 60,000 persons. This relatively large sample was among other chosen in order to be confident that the target population of overall 3000 respondents could be reached and moreover, persons from the study base were also used in a validation study (not yet published).
Dependent variables
Anticipated barriers to healthcare seeking and beliefs about cancer were assessed using items from the ABC measure. The two applied modules are described in detail below and the entire ABC measure is described elsewhere (Simon et al., 2012) .
Anticipated barriers to healthcare seeking
These barriers included four items: too busy to make time to go to the doctor, worry about wasting the doctor's time, embarrassment, and worry about what the doctor might find. Respondents were asked whether any of these anticipated barriers might put them off going to the doctor when experiencing a symptom that might be serious. Response options were yes often, yes sometimes and no, which were dichotomised into yes/no. The answer was classified as missing if the respondent answered don't know or don't want to answer.
Beliefs about cancer
Three positively framed and three negatively framed statements examined respondents' beliefs about cancer. Response options were strongly disagree, tend to disagree, tend to agree and strongly agree, which were dichotomised into disagree/agree. Thus, for the three positively framed belief, the answer agree corresponds to a positive belief; whereas for the three negatively framed beliefs, agree corresponds to a negative belief. Again, don't know and don't want to answer were classified as missing.
Independent variables
Data on SEP indicators for each individual were collected through Statistics Denmark (Statistics Denmark, 2014) . Data on seven different SEP indicators were obtained and categorised as follows: gender (male and female); age (30-49, 50-69 and ≥70 years); marital status (married/cohabiting and living alone); ethnicity (ethnic Dane and immigrant/descendant); level of education (low: ≤ 10 years, middle: N 10 ≤ 15 years and high: N15 years) according to the International Standard Classification of Education (UNESCO, 2014); occupation (in the labour force: employed and students; outside the labour force: unemployed, early retirement pensioner, people on disability retirement, personal leave or sick leave and retired: special and old-age pensioner); and, lastly, OECD-modified disposable household income (OECD, 2012), which was calculated as an average for the preceding three years in order to level out yearly variation. Income was categorised as low, middle and high income (low: ≤16,536 £/year, middle: N 16,536 ≤ 33,095 £/year and high: N33,095 £/year) based on the 20%, 60% and 20% income distribution in the study base of the 60,000 persons. In addition, the ABC measure included items regarding close relative(s) with cancer (dichotomised into yes/no) and self-rated health (dichotomised into good and fair/poor). Data regarding a respondent's previous cancer diagnosis within the past 10 years (yes/no) were retrieved from the Danish Cancer Registry (Storm et al., 1997) .
Statistical analysis
To study whether barriers to healthcare seeking and beliefs about cancer were associated with SEP, we used generalised linear models (GLM) with log link for the Bernoulli family to model the prevalence ratios (PRs) with 95% confidence intervals (CI). In some cases where the adjusted GLM analyses could not converge with the Bernoulli family, we used robust Poisson regression instead. Both crude and adjusted PRs were estimated. In the adjusted model, the following a priori potential confounding variables were included: gender, age, marital status, ethnicity, educational level, cancer diagnosis within the past 10 years, close relative(s) with cancer and self-rated health. Data were analysed using Stata 13.1.
Results
Response
The interviews were completed by 3000 (36.7%) of 8169 persons eligible and made contact to (Fig. 1) .
Characteristics of respondents and study base
The respondents' mean age of was 55.9 years as compared with 56.7 years in the study base. Compared with the study base, the responder group was characterised by an overrepresentation of females, married/cohabiting persons, ethnic Danes, persons with a high-level education, persons who were in the labour force and persons who had the highest household income (Table 1) .
Anticipated barriers to healthcare seeking and associations with SEP Table 2 shows barriers to healthcare seeking and associations with SEP indicators. A total of 26.7% of the respondents stated that worry about what the doctor might find and 14.8% expressed worry about wasting the doctor's time as possible barriers to healthcare seeking. A consistent finding across the four barriers was that the younger age group (30-49 years) was more likely than people in older age groups to report that the barriers could put them off going to the doctor with a symptom that might be serious. Table 1 Socio-economic position (SEP) of the respondents and the study base.
Respondents n = 3000 Study base n = 60,000 Especially people with a lower level of education stated that worry about what the doctor might find was a barrier to healthcare seeking compared with people with a high-level education. Persons with a high-level education, persons in the labour force and persons with a high household income more commonly concurred that being too busy to make time to go to the doctor could be a barrier than persons with a low-level education, persons outside the labour force and persons with a low household income.
Having close relative(s) with cancer or having had a cancer diagnosis within the past 10 years was not associated with any of the anticipated barriers for healthcare seeking. Self-rated health was associated with worry about wasting the doctor's time. Thus, people reporting fair or poor health were more likely to state this barrier than people reporting good health.
Beliefs about cancer and associations with SEP
The beliefs about cancer and their association with SEP are presented in Tables 3 and 4 . Generally, respondents concurred with the positively framed beliefs about cancer and there were no strong associations with SEP (Table 3) . For the negatively framed beliefs (Table 4) , almost 60% believed that cancer treatment is worse than the cancer itself, and 28.4% of the respondents agreed that a diagnosis of cancer is a death sentence. Several associations were consistent across the negatively framed beliefs. People with a low-level education and people with a low household income were significantly more likely to agree with all three negatively framed beliefs. For example, people with a low-level education were more likely to agree that most cancer treatment is worse than the cancer itself than people with a high-level education. The older age group (≥70 years) was less likely to believe that a diagnosis of cancer is a death sentence, but more likely than the younger age group (30-49 years of age) to state that most cancer treatment is worse than the cancer itself and that they would not want to know if they had cancer. People with close relatives with cancer were less likely to agree that most cancer treatment is worse than the cancer itself and that a diagnosis of cancer is a death sentence compared with people with no relatives with cancer.
Discussion
Main findings
In this population-based study, we found that approximately every fourth respondent stated that worry about what the doctor might find ⁎ Adjusted for gender, age, marital status, ethnicity, educational level, cancer diagnosis within the past 10 years, close relative(s) with cancer and self-rated health. However, when using occupation and OECD-modified household income as the independent variables, we did not adjust for educational level due to intermediary associations between the variables. ⁎⁎ Not adjusted for age because of collinearity and very few observations in the cells.
could put them off going to the doctor even when they imagined having a symptom they thought could be serious. Furthermore, 15% of the respondents stated that worry about wasting the doctor's time was an anticipated barrier to healthcare seeking. A large majority perceived survival benefits from early presentation, but about 28% of the respondents also believed that a diagnosis of cancer was a death sentence.
There was no clear relationship between SEP and barriers to healthcare seeking in general, except that for all of the stated barriers the 30-49-year-olds were more likely than the older age groups to report that the stated barriers could put them off going to the doctor. For the positively framed beliefs, neither consistent nor large associations with SEP were found. On the other hand, respondents with a low level of education and those with a low household income were more likely to hold negative beliefs about cancer than those with a high educational level and a high household income, respectively.
Comparison with existing literature
The social inequality in cancer survival is well-established (Dalton et al., 2008; Ellis et al., 2012; Woods et al., 2006) , but far less is known about the factors that contribute to this survival deficit among people with a lower SEP (Coleman et al., 2011) . In this study we have focused on two of the factors, which may help explain some of the observed survival deficit, being cognisant that several other factors are also relevant in this context.
In the patient interval literature, fear and worry appear to both prompt and delay the time from first symptom experience to healthcare seeking (Facione and Facione, 2006; O'Mahony and Hegarty, 2009; Smith et al., 2005) . The direction of the association seems to depend on the strategy used for coping with the fear. A common finding is that the patients who were prompted to healthcare seeking by fear generally thought that the doctor could be of help and that early diagnosis did matter (Facione and Facione, 2006; Smith et al., 2005) . This finding may be explained by Leventhal's 'fear and danger control framework' (Leventhal, 1970) . Danger control involves the processes, often behavioural, that people perform to reduce the actual danger. Fear control, on the other hand, focuses on minimising the unpleasant feelings of fear (e.g. through avoidance) and takes place if people do not believe that they can control the danger (Leventhal, 1970) . Thus, since worry about what the doctor might find was the most commonly endorsed barrier, healthcare seeking may be promoted by disseminating information about the positive aspect of early diagnosis and the GPs skills in interpreting symptoms.
Having a low level of education and a low household income was strongly associated with having negative beliefs about cancer. Similarly, in a study on optimism (expectancies of good outcomes) and pessimism ⁎ Adjusted for gender, age, marital status, ethnicity, educational level, cancer diagnosis within the past 10 years, close relative(s) with cancer and self-rated health. However, when using occupation and OECD-modified household income as the independent variables, we did not adjust for educational level due to intermediary associations between the variables.
(expectancies of bad outcomes), Robb et al. (2009) found that people with a lower SEP were significantly more pessimistic than people with a higher SEP, but that there was only a small SEP gradient in optimism. Furthermore, this finding may imply that positive and negative beliefs about cancer are not two poles on a one-dimensional scale. This may also help explain the counter-intuitive finding that 87.6% of respondents agreed that cancer can often be cured, but at the same time, 28.5% agreed that a diagnosis of cancer is a death sentence.
Strengths and limitations
One of the main strengths of the present study is its populationbased approach and the relatively large number of respondents. Furthermore, while other studies in this area have relied on self-reports on SEP, we were able to use register-based data on SEP obtained at the level of the individual from Statistics Denmark. The main strength of this approach is that these data are registered with very high completeness and validity. Furthermore, it minimises differential misclassification, because potential misclassification will often be the same for all SEP groups and the SEP data is independent of the dependent data collected. However, it is also important to acknowledge that all the registers used from Statistic Denmark are byproducts of already existing administrative registers and that though there are only few missing data in these registers it is seldom clear what missing signifies (Thygesen and Ersboll, 2014) .
A second strength was the use of the ABC measure, which has shown to be a reliable and valid measure for determining awareness and beliefs about cancer among people aged 50 years and older (Simon et al., 2012) . However, the measure has not been validated in people younger than 50 years of age. Moreover, it should be noted that several interviewers contributed in the data collection and the inter-rater reliability has not been assessed. However, the ABC interview was structured and much effort was done in terms of training the interviewers in order to collect data on the ABC measure accurately, sensitively and consistently (Forbes et al., 2013) .
The main limitation might be the selection bias caused by nonresponse. A total of 63.3% of the persons who were reached by phone did not complete the interview. When comparing the respondents with the study base, it appears that people with higher SEP were overrepresented in the study. Low participation rates among people with lower SEP are a common limitation in population health surveys (Ekholm et al., 2010; Hartge, 2006) . Further studies in this area may consider strategies such as incentives or personalised letter to increase the response rate, especially among people with lower SEP. Nevertheless, ⁎ Adjusted for gender, age, marital status, ethnicity, educational level, cancer diagnosis within the past 10 years, close relative(s) with cancer and self-rated health. However, when using occupation and OECD-modified household income as the independent variables, we did not adjust for educational level due to intermediary associations between the variables.
we believe that the associations found in this study apply to the underlying Danish population, as data was collected from a range of different SEP groups.
Conclusion and implications
This study provides detailed insight into anticipated barriers to healthcare seeking and beliefs about cancer among people aged 30 years and older. It is important that GPs know about that many people are worried about wasting the GP's time and worry about what the GP might find. Barriers to healthcare seeking and negative beliefs about cancer could be addressed by initiatives in general practices and by population-based interventions. The finding that persons with a low level of education and persons with a low household income were more likely to hold negative beliefs about cancer may be used to target these initiatives. However, the challenge is to reduce anticipated barriers to healthcare seeking and the negative beliefs about cancer without giving rise to exaggerated fear of cancer in the population and without overburdening general practice.
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